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promoter and its iregulatiDii as an exp 
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„„U«»eai.. 0»Bta»*eam»e,mtaa,e gei^ttodly mor« stable ««lth« 

^tl>e.«,cfche:nical agents to«o<*cert«i«Pa«^ob«>lete.Cl^ 

«».ts«^dtol,look enzyme activity xnostiy are afte. not reason spec^ 
Xi^t other hapo«ante„^aticreacdo«s.wUoh»aytave».^tm. 

rffeete eaWooauve«i«ueffide«^.-I^ >^^»™^ 
enrineeiiJiawonldorawojneaudiproblBnia. . . , „ 

^i„p„rtante=^iBa«n^=«**oli-.-l^'=-.*"'-^ 

(KSTOl, EC 1.3.99.4 tbe gei» of ^hich reside, in BO-caD«d infflUoeoa 

nerGei».^-«i.^000.AppLEnviron».M3cro«oL66:^2a-^^^ 

Aia»ngbitiBinovmthat»o»organizationc£eter«idcatabo 

^ aiiSa bet^en differex* iaodoco«« epeciee, ho^ologuee of to gene 
h^beenfcandineeveral«therba«t«ria.eucbae^l««ar«imple^ 

e^poa strain SQlha8bee«diBdo«dbyVauderOei«et«I.«'Vro 

01/81050 aud is depicted in SEQ ID NO:l. 

the saWe bacterial strain an ieoemjymeBBTDZwilihrts 

«^«di„ggenai«tD^iekno™.DiarnpUonofthel.tDIgeneb^a|b^^ 
^ to abolish S-ketosteroid Ai-dehydrogenase CKSTD) activity completely «»d 
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30 ttanBcaption activator. SaiACou 
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-otenueleotido ol the tavenfaon may ftothM cotopma 

. ^rij<.tWiaopeTablylmkBdtoeaidi(Jomote!t. 

Th.pres»t»ve.tionalsorelat..toam.a«,dfaco«.tr«ca»6a 
,..^^daUaiuo£a»ic»-<«ga»is.w>^»H=^^^^^ 
:::^.de^t.eB.«.an«^u..^.e«»d-^— ^ 
p<J^«ieotia. a<x«dl»gtotha p«»»tta,en^-dtra»a^ a-d 

„ InanotheraspecttheuwentKmpelatestoanosp 

the««mto«ntve<*oroftl«inventi<m.Saidl»«tcentapr^ 
^™f.o»««ard»o£i^o»ycotal».V«ya«i.^lel»*c^- 

30 particulai those of the genus Bhodococcus. 



sites. 

20 
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5 

ceUwahapol3mucle<*ae»i»" tortI,pw»«*«• 
1;^ the i»tR gene P»>diM5t. 

^ BKTAn^-^<^^««f^^^^S^toap*««io«- 
30 p<^,>d«»«a««E8ea<»nic.cDK^»»u,y»*^*^ 



15 



20 
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occur in nature. - * 4.1, 

■Tienrformatimi" and "traarftedtog-. «• usedhewm. lefers to the 
h^naf«»oge.«i»polyn^tiaaintoahostcdl.i«««pecti«rf1to 

a^H.,*.gx.ri»d vecu«. to «««le. a plaaoud. ^ 
5iitegtated)jrto«ielM»tCBngBnDme. 

By "h«t cen- is meai* a odlwiich oontaSnB avsetor aod s^ipport. 
the repBcatioaaBd/o. «^«s.ionotthe vector. Host «n.»«^bepr^^ 

een. eaA aa B. coK, or eid«»yoto »U8 Buoh a« yeaHt. ii^ 

AcdjMnnytJetales. . ^ .^^^ 

A««sedtoem. the term "opexaMyli^ad- refers toajuxtapo.*on 

whereh.theco»pc»ents«.des.»bed<«ai.arela«o»3hipp«^ 
f^in,i.irintendedxaai»er.Aco»tralBe,«e«»"operaI*.l«W to 

ttottnm^ription and/or ^r^no£^»>^^-^^«^_^ 
.,,,,^oo«pata.fe with the coutxolse4-n».Ge-«ral]y.Ope^^^ 
^tlrta»n««Wc acid «,«enceahei^li=tod are cor.tiguo,,sa»d,«here 

^ceBBaryt,jotatwop»tdmcod»gregio»s,eo»tig«o^aBdh.theeai«« 
leading frame- 

As W hereto -promotei" ia a DIU m«ei«» that d«ect» the 

t^ar^eriptionof aCstructura]) geT».Typkany. a promoter ie located 
B^resioa of a ge^e. pro»=.al to the trar^mptional .tart »te of a (struct™^ 
gene Hapiomoter is e» inducible promoter, thea the rate of teanempt«.a 
teeases in reeponse to an inducing agent. In contrast, the rate of 
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transcription is not regulated by an inducing agent if the promoter is a 
constltative pro moter. 

The term "polypeptide'' refers to a polymer of amino adds and does 
not refer to a spedfic length of iihe product; thiia. peptides, oligopeptides, and 
proteins are included within the definition of polypeptide. This term also does 
not refer to or exclude post-expression modifications of the polypeptide, for 
example, glycosylations, acetylations, phosphorylationa and the like. Included 
,,^ithiii the definition are. for example, polypeptides containing one or more 
analogs of an amino add (including, for example, unnatural amino adds, etc.). 
polypeptides with substituted linkages, as well as the modifications known in 
the art, both naturally occurring and non-naturaH?^ occurring- 

As used hjBreia,"hBterologous" ia reference to a nudeic add is a 
nucleic add that originates &om a foreign spedes, or, if from the same spedes. 
is by deliberate human intervention at a difEerent native genomic locus than in 
the native state. For example, apromoteroperably linked to a heterologous 
Blxudnnral gene is firom a spedes different ftom that fcom which the structural, 
gene was derived, or, if from the same spedes, the promoter and the gene are 
not operably linked in nature. A heterologous protein may origmate from a 
foreign spedes or» if firom the same spedes, is produced through expression 
from a heterdogouB nudeic add. 

A "repressor protein" or "repressor" is a protein that is able to 
recognise and bind to a nucleotide sequence that ia contained in a DNA 
sequence (operator) that is located 5'-ward of a structural gene. The binding of 
a repressor protein with its cognate operator results in the inhibition of the 
25 transcription of the structural gene. 

An "enhancer" is a DHA regulatory element that can increase the 
offidenqy of transcription, regardless of the distance or orientation of the 
enhancer relative to the start site of transcription. 

The term "isolated" refers to material, sudi as a nudfiic add. which 
30 is substantially or essentially firee from components that normally accompany 
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""^^^^t trfDNAthat has been separated andthat is no 
DNAniolecalBisaftaginento£DNAtl>a':=aB „„dYit>B 



dfirived. 
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15 



eModii«ametabctoWwlnoB«w ^^^^^^^^^^^ 



^8 03.12.2002 15:18:0 

9 

9EQn)N0-Ahaet>e«xdee»«<ltoDap ^^aoOCAppL Environ. 

^tionb«t««»«S««««'"^*™^ 

^ J-notionalcapa^'-f';^'-"^ 
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10 



10 



15 



fta™entsrftotDp»»ot«. which method. co^i-a«de.fcrrf,^^^^ 
i^vT, ^onnrealOtf* addition of a f«nicti0nalpw^^ To 

ooerabfe linked, the peisonBHUedm the art wuiieacmy ^ _^„„<v„ 
^^«.«tioHaiii^testcanhape^dtherewia.S«d.a^Bt»^^^ 
^^.heepe«*l««».dn.o.ap^o.»omeinve..».^da^ 
r^^Jiaavect«.bxi^theveot»i«a™.»He«>-t.e^BU^t^ 
reporter genB rf„ „_ j detenmning ibs presence of Uia 

to coi^ffitdons .mtabta &r «5.re3auwi end ^^l*™^ ' 
loortergeneprodnctinordertode1«rminBP«moterfi»ct««ahly. 

ILthe.ue.eotidee.,u.-«eofthepro»<,.er(i.«=lu^^ 
do»e=*s)lsglveninSEQroNO:8,iti=«cogDi«dthat™deotide 
l:^canbe.edewh^do«*alfeotthepro^erpro»o^ 



20 

element functaon. 



one eldlledi«theertwoaldrecogxri»>au>t point mutauona and 

aoletionscanhan»aeto««i^pr«a^»«>--="^7 
wiliout altering the abiUty of ^e sequence to activate traneor^fmv. In 

,e :^n.activef.a^entso.the^*Dpro.oter=anheohta»ed^^ 
lethodscanhenBedf^identi^otheracti.efta.n»..^^^^ 
^r.Otherme,hodsfcriaenti*inganaetivefcag»ent«ttl-^ 
^r are muana and well known in the ext. For a^»ple. overlappmg 
C^rof<^^P»»-canhee^eei.da^donedi,^- 

30 eXeionvectortodetern»»activei^P»-t«frag»en«.S^ 
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12 



either homotogous or hetetologous polypeptides. 

^^p1 aemaence is the signal seauence of tHe gene couaue 

signal seqwui'S"' at^riliank under accessioDL 

«^umbexAJ24:2746(seealeoNavas. J.eta^.^""^-'' . a, . « 

,0 ^i:rr«B.^^-Ho.p«-.«.i.-i'-.u».c.^ 



13 



A host ceU a^oramg t» "''^^^^^ ^ j^nde to P»gM«r of 



14 

p^o^reUmeats other tha.4^«a.1«idB^a»"»«^ 

assayed for lepotter gene foiictaon. ims ana^ 

c»dfisforthe3tepre8Sorpiui^"* vt^ iTntpd to this 

tote»«tcoBatm*.b«tit»^riBo1>e«. gene, either located 

«»™agea that th. lost ceU al«ady ec.ta>». *o ^^^^^ 
„napla«nud« outhe chromosome. Then, the 

, - ...K.hostaUwithaconrtructharhounngtheietD 

rr-^^---------:--:::r:he.the 

„«res»r protein thexLWouU etop «^«sionofthe gene f'"*"^ 
::rJprote..^««eaanae.re^o^.J^-^^^ 
26 ther«pres«.rfendi»«.Also,«»e«pres«onofthetotErepreas 

^heimdertheoontrolofacon^titativepromoter. 

Aferther»ethod£«controlKnge^rea^o«ofageneo£»^.Bt^ 

80 int«e*in«t»he]^th3totDpromoter.Thiscanheacoo«phBhed^ 



1 
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115 

^vknoL^ttot^ art. sud^ashomoIoeouB:-. 
jecombi3iatioa and/ox use o£.»comD«|a 

,0 1^0H-7«-an^»-^3^aK( ^^^^ 
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25 



30 
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T fi „l-i NH^Os 0.2B g-l-i KHPO* 0.25 gl> MgS04-7H.O. 5 mpl 

eultuies without steroid mductaon were iiMd-AUwa 
i.^.)a„dadd.atot..a.tocU.v.d»odi^C^npen.-^^^^^^ 

8 48 B.KMgS0,7Hrf) 2.46 g-l;pH7A Washed ceEs».p.»«ona(5mB^» 

^^w=recent«if«g«l«»20xninat2B,OOOxgtoremoveoelld.W 

iAGE)atainedtoKSTDac.iv5ly(Va„toQei».».et^2000.Appl. 

^thcenft..extractaprepa«dfcm»>»-li^"c«lcenaofst««nKGia 
i^aiMtin^that^aegene dalet«>n»a»«»mc«stit«tiv.e^»«.n<^«» 

^ iw. < ..^ ■•^ 



X5 



20 



isfeD gen© (Table D- 

30 
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' — 5Sd — -E^sss^ssr— 

. ^^sai ^^^^^ 

^^onWADI '"^T^ 

AtatBg«»ad«^«»»" 45^007-1018) *a8 0onsteucted. 
8^BG17ti..«^ak^^^^J*r^,,CKgroia»dKS^^^ . 

(AD). ^ 

^poIisSQlcbromo^ouuaDNA^^ ^^^^^^^ 
, .ATAGa.AC^-COT0^^-^^^^^^^, 



10 
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18 



bpj was Dxran, ns» _ . ^, gooa MoL Mciobiol. 46:1007-1018) and the 

SQL wa,iaolatsdftmd»oxac.BO»«.lDNAofpa«utBtraix.SQll.rPOE 
r^r CAllATSQCTJAACUUTCACiGCAOOC 3' Wei rite ^d^dmed) and 

- r^-B^-— ^^^^^^^^ 

20 rvolM.llTw^en80)wa«addedandADl»o*ai«8>n»1»»»'°^°'™^^ 
^^^o,Ma<».(70:S0)andate»d(0.«pn0 a^J^^^^ 

l^bormgpBKSX-KSTD2, Aowed the present ofKSTD2a««ord A • 
30 Ks42i«««^B.b»tblod.edin«»KSHreactU.n,«nve^AD»^ 
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15:21 FAX .31412^50^ V 

I 

B. «yauK>P^B°^' a 46:1007-1018). doe= B»t. 

s,i<Va»a«ae^.-----Xr^o.o...v.K^^ ■ 

onto jmBBial agar ,„otp able to growonAD ffline^^^ 

30 aMcompto«ientst«»<''«»'«°* 
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20 



iWpte 4. Ind«di« Btoxaide and constitutive e^xeBsion. 

I„ord«toa«eMwKclxsteioUaa»aU»toinducetto«preBSor 

^Lu«i.a»c»«co»dition.withl.4-and»st.aien.-« 
te.to,te«»».prog«terone. nordlo^.. e^tron, 7.-«^l-— ^l" 
metbytens-Bordtano. stardom (17|50H-Ba-ax.d™s*ane-S-<»e). 190H-7 
a,1^.3x«lxoste»-8A7-dioneandp«g»»<^ 

817-dion6(AD)md«*l<.ii8er»edasap<>silivecMitroL . ^. , , 

Bto,n fad«csd cultaxeH. »U fcee «teacta w«6 prepared aa minted 

^<,veandt«^edli.KSTDa<=tivi.y«aingDCPIPa.a.atecta,ua^pt«^ 

^„.«*.trate.Wia.thee»^«onofastr<«.ttwasibundtbat^s^ 

^d™reab,e,»i»d»»K8TD activity ins. e^<^<^-=B«l-^'^-l-^ 
^^„waaiu>tth«a«»e&ra]lst«oid»t8ated.ControIaonnati™gd. 

eonfir„.edthatKOT01 activity was ind«di=du»d in aU positive cases. • 

rurthor. it wa. i^reatigatad whether KSTDl wa. cm^m^dy 

^•induced ceUo«lt«rea.dfa^an<m-indueedoeU<nJtara.Thaaee^a* 
we.. testadibrKBTD activity i^gDCHP as an ah««i.accaptor^AD as 
a srf.atrate. Bte reasons con^ariaoi^ the same proeedara , was perfi«^ 

■nj&B.eryttmpoBB8lil. 

Itwaa Wthat inbothiaie ir^lucedas well as the >.o«aduced 

e^ture ofB. a>^ai>EaiO. KSTO ac*«y waspraseat. In 
25 SQlonthaotherhand.KOTDaetivi.ywas<»lydeteoted>nthaAD-«duced 
c„lt«e.ConlTals on native gala confirn^dthatKSTOlacttviW was indeed 

mduced in aU positive cases. 
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, 3 PoWedideaccordmgtocla^ ^^^^^ 

' 1 1-158 ftom «X0 sequence ot »J!«v« 

comprises nncleatide 1 ie» H 

part thereof. .i«4ma 1-3, furthex comprising a 

ljrf„dt<,saidp.c»aota.. cl^«. ^"^"^ 

3 p^^^e^-.--^^^^_^^„..„p«^ 
e.mpriBMaBeitectt*!*""'^' 

PolynudsotiaB accatdinB «> =^ 

20 



daaxa 10 oaf U- 



10 
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18. ^^yL,c«>r^tod^l2.^T^^^'^'^^^^^^ 
ftom the order of Actjoomycetates. 

15. Bacterial host cell accordmg to claim 13, wherein said host cellis 

sel0CtedWhacteriahek>ngmgtothegonusl2hodococcus. • 
16 Bacteiialhostcenaa»rdixxgtodaiml3,whereinsaidho 

15231 with the DSMZ-Deutscho Saiimlung vonMilDroorgaiusmoii md 



20 



ZeUkultTiren. , , ' * 

17 Host ceE according to any one of claimB 12-16, which does not 

containafunctional M gene or ahomologue or a fonetional part theroo£ 
15 18 ■ MethodforprodndngadeairedproteininahostcelLcomprxsmg 
transforming ahostceUwithaxecombmant vector of claims 10 or 11. 
19. A microbial expression system comprising a polynucleotide 
according to any one of the claims 1-9. 

20 Method for constitutive expression of aprotein of interest 
comprising transformingahostcaaaccordingtodaimlTwithapolynnd^^^^ 

consteuct wherein the expression of the coding region of said protein is under 

control of the tofeD promoter. 

21 ■ Useofasteroidfortheinductionofexpressionofaheterologous 
protein, which expression is under contxol of the J^tD promoter, said steroid 

25 liftiagtherepressorfunctionexertedhytheisftBgenepxoduct. 

22 Method for identifying compounds that regulate the activity of the 
kstD promoter comprising exposing a host cell according to any one of the 
claims 12-17 to at least one compo^d whose ability to modulate the activiiy of 
a ksW promoter to he determined:, aoid monitoring said cett for modulated 

80 ifitD promoter a«tivify. 
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litie: New eacpareaBion ssystem from Bbodococcixs 



The pxesent invention provides an isolated polynucleotide comprising 
the kstT> promoter from Rbodococcus eiytbropoHe. The poljoradeotide can very 
advantageously he used as a controUahle transcription activator. Said 
controlling function can he provided by providing said isolated polynucleotide 
with a nucleotide sequence encoding a transcdptioi^ regulator of said 
promoter. In the present invention, euch a transcription regulator may he 
eactemally induced, such as hy introduction of steroidal compounds. 
In an alternative embodiment of the present invention the isolated , 
polynucleotide may comprise the jkstB gene or a homologue or a fonctiDttal part 
thereof as the transcription regulator of the JcstZ) promoter. 
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£igaxe2 
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SSgOEHCS LISTING 

<110> Akzo Mobel N.V. anodococoua 
<iaO> new eitprassion system from khooo 



<140> 
■cl41> 

<160> 13 

<nO> Jatentm Ver. 2-1 

<210> 1 
<211> 1543 

^13* Bhodococcus ©xythrPBoll^ 

<220> 

<221> CPS 

<222> {!).. (15331 



m IS IS Si s5 i - Si Si 1 j ?g 
- s i Si IS IS s ^ S5 IS i s 
IS r, s s ?4 S5 s ss ?s S! i" s J" 
ig s 5s K s? IS j^s m i s^- s - 

IS S v'S S S 2S IS IS r4 Si S IS S IS 

100 

SSSS^2?-iS3SilSIKgSSSi?i? 

• 115 



240 



280 



384 



432 



480 



145 
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NV ORGANON PAT DEFT, 
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180 



576 



190 

» ?S S S 2S S5 S S f'."^ S5 SI 

ser v&l ^ 200 

. ate aafl gcg aac cgc |gc 



aoo 

; gaa acc cag cga \ 
215 



IS S« - S5 15 II - - - «1 — ■ 



624 



.672 



720 



766 



ctt ficg tae gao <=ag 960 
305 ^ tct gcc gtg ccg lO^^ 

- - 52 IS K S IS i - - IS 



ttc gga ifjL ASP 

Kie Qiy 2^ »^ ^ 



^ «aa naa gga acg tgg 

S s s s 1 - i ^ - ii 

385 tac gac gcg 



1248 



«t uK«A«u«-rAi.UKiri. 03.12.2002 15: 



405 

i s IS g IS ss i IS r« 



1344 



Qlu Asn Qly »ro Sie Tyt 



435 



■ s'f s 5- S IS S vT. ^ S 12 



^ 51 S l?J ^ £p f,s '-^ ' 

450 



+ac crcc acc ggc aac acg age gcg 

s ij: ffi S IS 2S S« 1?. - JJS 



465 



470 

atg gcg sag taa 



500 



<21Q> 2 
<:211> 511 

2i3> ^OiodococcuB aryriropolis 

srsii »«, e» «i» »™ 's 

Sly iua ■m. =1^ »y« =15 
zo . 

,^ xx= ^1 »u =i» --.S "° 

s„ G., ^ s.. U. ™ «. aw T« «lnv.J ,un 

50 

Cly pro Sa. Glu Ala Arg Thr Tyr Leu A=g ^aa I.u 
63 "^^ 

^„ aw )«. cx« ss. Gi» 

Vl M. «». Gl« GX» A=n ..o ^ <au 
100 I 
PKe ..g Ala Plxe Pro a^P .y^^ :.y3 iUa Glu Gly Arg M.t A.p Thr 

Oly ^ sex Xle ^ B« X^u ^ Leu Aap Pro *la Asp 11. Sly ^ 

130 •'■^ 
Keu Ala Gly l.ys val i^g Pro Glu Lea Asp eia Asp Arg -Shr sly Cln 
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A8P Hia Ala Pro Gly Er6 Met Tie Gly Gly »xg ala tev He Gly At^ 
165 I'O J-'f 

I«u I«u ala aia Val Gin Sar Thr Qly tys ala Glu leu Arg Tbr Glu 

See val Le« Tlw Set I.eu lie Val Glu Asp Qly Arg Val Val Gly Ala 
j^gg 200 205 

Qlu Val Qlu Ser Gly Sly Glu Thr Gin Arg lie I.y» Ala Asn Axg Gly 

210 • 220 

val l^u Met Ala Ala Gly Gly He eiu Gly A^n Ala Glu Met Arg Glu. 
22S 230 23S 

6ln Ala Gly Hbx pro Gly i-ys Ala Ilo Trp Ser Met Gly Pro She Gly 
245 250 2as 

Ala Asn Thr Gly Asp Ala Il« Ser Ala Gly He Ala val Sly Gly Ala 
260 265 2"0 

Thr Ala i^tt Asp Gin Ala Trp Ph« Cys ero Qly Val Glu Sin Pro 
275 280 . 285 

ftsp Gly Ser Ala Ala Phe Mat Val Gly Val Arg Gly Gly I,eu Val Val 
*^ 290 295 300 

ASP ser Ala Gly Glu Arg Tyr Leu Asn Qlu Ser tau Pro Tyr Asp Gin 
305 310 315 320 

She Gly Arg Ala Met Asp Ala Hie ASp Asp Asn Gly Ser Ala val Pro 
325 330 ' 335 

ser Phe Met He Pbe Asp See Arg Glu Gly Gly Gly I^u Pro Ala He 
340 345 350 . 

CVS He pro Asn Xhr Ala Pro Ala Lys His L€tu 61u ala Gly Thr Trp 
^ 355 .360 _ 365 

Val Glv Ala Asp Thr Leu Glu Glu X-eu Ala Ala Lye Thr Gly Leu Pro 

Ala Asp Ala Lau Arg Ser Thr Val Glu Lys P^ Asa Asp Ala Ala Lys 

Leu Gly Val Asp Qlu Glu Phe Hi© Arg Gly Glu Asp Pro Tyr Aap Ala 
405 410 41S 

Hha Phe Cys Pro Pro Asn Gly Gly Ala Asn Ala Ala Leu Thr Ala lie 
420 425 430 

Qlu Aan Qly Pro She Tyr Ala Ala Arg He va-l Leu ser Asp Leu Gly 
435 440 445 

Thx Lya Gly Gly Leu Val Thr Agp Val Aan GXy Arg Val Leu Arg Ala 
450 455 4 60 

ASP Gly aer Ala He Asp Gly Leu Tyx Ala Ala Gly Asn Thr Ser Ma 
465 470 47.5 ' 400 

Ser Leu Ser Gly Arg phe Tyr Pro Gly Pro Qly Val Pro Len Qly Wir 



\ 
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I Met VbI Pile Ser Tyr Arg Ala Ala ein nsp Met Ala Lvs 
500 505 510 



<21D> 3 
<211> 158 
<212> tm. 

<213> Bhotlococcas ezytliropelis 
<40p> 3 

accateganc atgtgtcccg gccgcgaacg accgcgcCaa trctctcacc cggaccacce 60 
atctcggcat atcgcoe^et cagtgggaoc tggcatggcc ttccagtgcc gtgcggtatt 120 
ccgtggacac cccaeoctoe i:ggagta«igg acgcaatg ise 



<210> 4 
<211> Id 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description o£ Artificial SecpieneeippimeK 
<400> 4 

ggcgacgt-tg ecgagaatt 



■C210> S 
<211> 624 
<212> DNA 

<213> BbodococcuB erythropolls 

<220> 

<221> CDS 

<2221>- (l)..(e24) 



<400> 5 

til 2?^ 9^'^ 5tc agg gac get get gag 48 

Met Gly Ala TUT Lett Pro Arg 11a Ala Gli> Val Arg Asp Ala Ala 111 
15 10 J.5 

ccc agt teg gac gag cag egg gcg cgc cat gtg egg atg etg gaa gag 96 
Bro Bar Ser A^p cslu Gin Arg Ala Arg His Val Ar# Met Xeu Glu ALa 
20 25 30 

»ff f?** H?^ 5aa etc tea egg gtt cag atg cac 144 

Ala Ala Glu Leu Gly Tbr Glu l.ys Glu leu Ser Arg Val Sin Met Hie 
35 40 45 

?f*^ ^ ^« 5*=° '^'^e tac cgc tat 192 

Glu Val Ala Lys Arg Ala Gly Val Ala lie Gly "Chr Leu Syr Arg IPyr 
50 55 60 

tte Oct teg aag aeg cac etc tte gtc got gtg ©tg gtc gag eag ate Z4Q 
Phe Pro Ser tys Thr His Leu Eha Val Ala val Met Val Glu Gin He 
6S "^O 75 80 

^ 2f*^ P° 5^*= ^9 teg gee aat 288 

Aap eitt He Gly Asp Ser »xe Ala Lys Hia Gin Val gX» Ser Ala Asa 
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ccCT cag gac gco ^tg tac gag gtc ctg gtg cgc gcg act cgc ggg tra 336 
Sn Lp Ala Val Tyr 61a v^X Len Val Arg Ala Thr .Arg Qly Leu 
100 105 110 

ctg cgt egg ccg gcc ctt teg act gcg atg etg ceg teg tec agt acc 384 
Leu Arg A«g ^ Ala Leu Ser Thr Ala Met Leu GIa S^= Ser Ser Thr 
lis 120 1" 

gcc aac gtc gcg aog gtg ccg gac gtg gffc aag ate gat cgc ggc ttc 432 
Ila Sn val Ala Thr val Pro Asp Val Gly Lys Ila Asp Arg Qly »he 
130 135 140 

egg cag ate ate etc gat gcg gcc ggg ate gag aac ccg acc gag gaa 480 
Ail QlS Xle He LBU Aflp Ala Rla. (Sly He Glu Aan Pxo Thr Glu Glu 
145 150 155 160 

gac 9ac acc ggg ttg cgt ctg ctg atg cag ctg tgg ttc ggg gtc ate 528 
L« ASft Thr Gly Leu Arg Leu Met Gin Leu Trp Bhe Gly Val lie 
165 1^0 I'S 

caa teg tgc etc aac ggt cga att tec ato eeg gat gcg gag tac gac 576 . 
Gin Ser Cys Leu Asn Gly Arg He Ser He Pro Asp ala Glu Tyr asp 
180 IBS ■ 190 

ate cgc aag ggg tge gac «ytg ctt otg gtg aat etc tea cga cac tga 624 
lie Arg Lys Qly Cys Asp Leu Leu Leu Val Aan Leu Ser Arg His 
195 200 205 

<210> 6 
<211> 208 
<212> ERT 

<213> Bbodococcus erythropolis 
<400> 6 

Met Qly Ala Thr Leu Pro Arg He Ala Glu Val Arg Asp Ala Ala Glu 
1 3 10 , 15 

Pro Ser Ser Asp Glu Gin Arg Ala Arg His Val arg Met Leu Glu Ala 
20 2S 30 

Ala Ala Glu Lbu Qly Thr Glu Lys Glu Leu Sar Arg Val Gin Met His 
35 40 4S 

Glu 



Val Ala Lys Arg M.a Gly Val Ala xle Gly Thr Leu Tyx Arg Tyr 



Ehe Ere Ser Lys Thr His Leu Ehe VaX Ala Val Mat Val Glu Gin. tie 
65 70 75 80 

ASB Gin He Gly Asp Ser Kie Ala LyS His Gin Val Gin Ser KLa. Asn. 

85 - 90 95 

Pro 61» Asp Ala Val Tyr Glu Val Jiau val Axg Ala Thr Arg Gly Leu 
lOO . 105 110 

Leu Arg Arg Pro Ala Leu Ser Thr Ala Met Leu Gin Ser Ser Ser Thr 

115 120 las 

Ala Asn val Ala Thr Val Pro Rsrp V9I Gly Lys He Asp Arg Gly Phe 
130 135 140 



; 
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A:pg Gin lie lie leu Asp Ala Ala Sly He eiu Asn pro Shr Glu Qlu 
145 • 150 ISS 160 

Asp Asn Thr Gly leu Arg Leu leu Mat Gin Leu Trp Phe Gly Val He 
1S5 170 175 

Gin Ser Cys Leu Asn eiy Aarg He Ser He Pro Asp Ala Glu Tyr Asp 
IBO 183 190 

He Arg- Lys Gly Cys Asp Leu Leu Ij&a val Asxi Xieu a&x Aim His 
193 200 205 



<210> 7 

<aii> 20 

<212> PNA 

<213> artificial Sequence. - . .. 

<220> 

<223> Description o£ Aetifiicial Sequence iprdaior 
<400> 7 

tcsgtgtcgt gagagattca 20 



<210> a 
<211> 35 
<212> J3HA 

<213> Artificial Saguenea 
<220> 

<223> Description of Artificial fie<iueneeiprijnei* 
<400> 8 

ataaagctta tegattatgt gtcccggccg cgaac 



<210> 9 
<211> 35 
<212> DMA 

<213> Artiifleial Ssguence 
<220> 

<223> Description of Ardflclal Sequence iprliner 
<400> 9 

araggtaeca tatgtgcgtc cttactccaa gagpg 35 

<210> 10 
<211> 27 
<212> OHA 

<213> Artificial SQquence 
<220> 

<223> Description of Artificial SeqiiQnce: primer 
<40Q> 10 

gcgcatatgg ct^agaatca ggcaccc 27 



<2X0> 11 
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<211> 30 
<212> D19A 

<213> artificial Sequence 



^i23> Description of Artificial 3eqi»w«:«i.p«ii«fi« 



gcgggatcce tacrtcrctg ertcrafftgatg 

<210> 12 
<211> 30 
<212> UNA 

<a3.3> tMtif ielal SaqjaexuM 



<223> Description of Artificial Saqaencesprlmer 
<400> 12 

ggccatatgt tgaccacaga cgtgacgacc 



<210> 13 
<211> 30 
<212> DMA 

<213> artificial Sequence 



<za3> Description of Artificial Sequence rprUnsr 



gccactagtt eactgofcter tteetgeacig 
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